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©  Convey  belt  and  conveying  apparatus  with  it. 

©  The  present  invention  provides  a  conveying  ap- 
paratus  comprising  a  plurality  of  rotary  members;  a 
frame  for  supporting  the  plurality  of  rotary  members; 
and  an  endless  belt  wound  around  the  plurality  of 
rotary  members  and  moved  by  rotation  of  the  rotary 
members  to  convey  a  sheet,  the  belt  including  a 
core  embedded  within  the  belt  and  formed  by  weav- 
ing  threads  extending  in  a  circumferential  direction 
of  the  belt  and  threads  extending  in  a  widthwise 

direction  of  the  belt;  and  wherein,  in  order  to  cancel 
a  deflection  force  of  the  belt  generated  by  the  cause 
of  distortion  of  the  frame  when  the  rotary  members 
are  rotated  to  shift  the  belt,  each  of  the  threads 
extending  in  the  circumferential  direction  in  the  core 
has  a  constant  twist  direction  to  generate  a  deflec- 
tion  force  opposite  to  the  aforementioned  deflection 
force. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  belt  convey- 
ing  apparatus  wherein  a  convey  belt  is  wound 
around  and  supported  by  at  least  two  rollers,  and 
more  particularly,  it  relates  to  a  belt  deflection 
adjustment  technique  in  a  belt  conveying  apparatus 
wherein  a  convey  belt  is  apt  to  deflect  in  a  direc- 
tion  perpendicular  to  a  conveying  direction  at  a 
roller  supporting  mechanism. 

Related  Background  Art 

Conventionally,  for  example,  in  automatic  origi- 
nal  (document)  feeding  apparatuses,  an  original 
has  been  fed  to  a  predetermined  position  on  a 
platen  glass  by  using  a  convey  belt,  and,  in  image 
forming  apparatuses,  a  convey  belt  has  been  used 
with  a  sorter  for  discharging  sheets  on  which  an 
image  was  formed  in  order  and  for  arranging  the 
sheets  properly. 

Generally,  as  shown  in  Figs.  10A  to  10C,  the 
convey  belt  1  has  a  core  (woven  cloth)  12  compris- 
ing  peripheral  lengthwise  threads  (weft)  10  and 
widthwise  threads  (warps)  11.  A  front  (outer)  sur- 
face  of  the  core  12  is  coated  by  a  surface  member 
13  made  of  rubber  or  synthetic  resin,  and  a  back 
(inner)  surface  of  the  core  is  also  coated  by  a 
surface  member  15.  The  core  12  is  formed  by 
weaving  the  warps  11  and  the  wafts  12  alternately 
in  an  endless  fashion. 

When  the  convey  belt  1  incorporating  the  core 
body  therein  and  wound  around  two  or  more  rollers 
is  rotated,  there  arises  a  phenomenon  that  the  belt 
is  defected  leftwardly  or  rightwardly.  This  phenom- 
enon  is  caused  by  the  defect  of  a  mechanism 
portion  such  as  unevenness  of  roller  shaft  interval 
and/or  unevenness  of  roller  shaft  diameter,  or  by 
the  defect  of  the  belt  itself  such  as  difference 
between  left  and  right  peripheral  lengths  of  the  belt 
and/or  difference  of  twist  of  lengthwise  threads 
(wefts)  in  the  belt.  Further,  regarding  the  deflection 
of  the  belt,  there  is  a  case  where  the  belt  is 
deflected  toward  either  side  regardless  of  an  ad- 
vance  direction  of  the  belt  (this  case  is  referred  to 
as  directionality  "exist")  and  a  case  where  the 
direction  of  deflection  of  the  belt  is  varied  as  the 
advance  direction  of  the  belt  is  changed  (this  case 
is  referred  to  as  directionality  no"). 

Fig.  11  shows  a  relation  between  the  cause  of 
the  deflection  of  the  convey  belt  and  the  direc- 
tionality.  In  Fig.  11,  when  the  cause  of  the  deflec- 
tion  depends  upon  the  unevenness  of  the  shaft 
interval,  two  cases  A  and  B  can  be  considered. 

As  shown  in  Fig.  12,  A  is  a  case  where,  al- 
though  axes  of  rollers  2,  3  are  lying  on  the  same 

plane,  these  axes  are  not  parallel  with  each  other; 
whereas,  as  shown  in  Fig.  13,  B  is  a  case  where 
the  axes  of  the  rollers  2,  3  are  not  lying  on  the 
same  plane.  Regarding  the  twist  direction  of  the 

5  thread  in  Fig.  11,  the  cause  of  the  deflection  is 
arisen  by  the  twist  direction  of  the  wefts  (peripheral 
lengthwise  thread)  10  of  the  belt.  That  is,  when  the 
S  twisted  thread  wherein  the  thread  is  twisted  righ- 
twardly  (Fig.  2A)  is  used,  the  belt  is  likely  to  be 

io  deflected  leftwardly  with  respect  to  the  advance 
direction  of  the  belt,  and,  when  the  Z  twisted  thread 
wherein  the  thread  is  twisted  leftwardly  (Fig.  2B)  is 
used,  the  belt  is  likely  to  be  deflected  rightwardly. 

In  order  to  prevent  such  deflection  of  the  belt, 
75  there  have  been  proposed  various  techniques.  For 

example,  flanges  were  proyided  on  both  ends  of 
each  roller  at  the  mechanism  portion,  or  the  S  twist 
threads  and  the  Z  twisted  threads  were  alternately 
arranged  in  the  belt  to  cancel  the  left  and  right 

20  deflection  forces,  or,  as  disclosed  in  the  Japanese 
Utility  Model  Laid-Open  No.  63-162742,  a  deflec- 
tion  stopper  was  added  to  the  belt. 

However,  if  the  mechanism  includes  the  cause 
of  the  deflection  of  the  belt,  even  when  the  belt 

25  comprising  the  S  twisted  threads  and  Z  twisted 
threads  arranged  alternately  is  used,  the  belt  will 
be  deflected.  If  the  deflection  force  of  the  belt 
becomes  too  great,  the  belt  will  often  ride  over  the 
flange  on  the  roller  and  the  deflection  stopper  to 

30  deflect  outwardly,  and,  thus,  in  some  cases,  only 
by  using  the  S  twisted  threads  and  the  Z  twisted 
threads,  the  problem  of  the  belt  deflection  cannot 
be  solved.  Further,  although  the  technique  that  the 
S  twisted  threads  and  the  Z  twisted  threads  are 

35  used  alternately  permits  the  production  of  a  belt 
which  is  formed  by  winding  the  threads  spirally 
around  a  mold,  in  a  seamless  weaving  method 
wherein  the  threads  are  woven  in  a  grid  pattern,  it 
is  substantially  impossible  to  weave  two  kinds  of 

40  threads  having  different  weave  direction  alternately. 
Thus,  conventionally,  the  belt  has  been  put  to 

practical  use  by  adopting  the  following  techniques: 
(1)  Increasing  a  thickness  of  a  belt; 
(2)  Increasing  the  resiliency  of  a  belt  by  coating 

45  hard  material  on  the  belt;  or 
(3)  Providing  a  belt  deflection  preventing  device. 

However,  with  these  techniques,  the  following 
problems  arise. 

That  is  to  say,  in  order  to  suppress  the  deflec- 
50  tion  of  the  belt  by  means  of  the  flanges  secured  to 

the  roller  ends,  it  is  necessary  to  increase  the 
rigidity  of  the  belt  so  as  to  prevent  the  bending  of 
the  belt  edge  due  to  the  reaction  force  of  the 
flanges.  Although  the  rigidity  of  the  belt  is  in- 

55  creased  by  increasing  the  thickness  of  the  belt  or 
by  coating  the  hard  material  on  the  belt,  if  the 
rigidity  of  the  belt  is  great,  the  belt  cannot  follow  an 
outer  periphery  of  a  small  diameter  roller  ade- 
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quately,  and,  therefore,  the  minimum  diameter  of 
the  roller  to  be  used  with  the  belt  becomes  greater, 
thus  limiting  a  range  of  the  usable  diameter  of  the 
roller.  Further,  in  a  thicker  belt,  there  arises  a 
difference  in  length  between  an  outer  peripheral 
surface  of  the  belt  wound  around  the  roller  and  an 
inner  peripheral  surface  of  the  same  belt  wound 
around  the  same  roller,  thereby  creating  difference 
of  peripheral  length,  which  results  in  difference  of 
peripheral  speed  of  the  belt.  This  phenomenon 
affects  a  bad  influence  upon  not  only  the  smooth 
sheet  conveyance  but  also  the  service  life  of  the 
belt  considerably. 

Further,  when  the  exclusive  belt  deflection  pre- 
venting  device  is  provided,  the  conveying  appara- 
tus  becomes  more  expensive  and  more  compli- 
cated,  and  the  smooth  conveyance  of  the  sheet  is 
deteriorated.  Furthermore,  in  the  above  techniques, 
since  the  deflection  of  the  belt  toward  the  either 
side  is  forcibly  suppressed,  if  the  belt  having  the 
strong  deflection  force  is  contacted  with  any  de- 
vice,  the  great  resistance  force  will  be  generated  at 
the  contact  area.  Since  such  resistance  force  must 
be  compensated  for  by  increasing  a  driving  force 
for  the  belt,  consumption  of  electric  power  is  in- 
creased.  In  addition,  since  the  edge  of  the  belt  is 
rubbed  when  the  belt  is  contacted  with  the  belt 
deflection  preventing  device,  the  edge  of  the  belt  is 
damaged. 

SUMMARY  OF  THE  INVENTION 

Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  belt  conveying  apparatus  wherein 
deflection  direction  and  deflection  force  acting  on  a 
convey  belt  incorporating  a  core  therein  raised  by 
the  defect  of  a  mechanism  portion  for  rotatingly 
driving  the  convey  belt  are  cancelled  by  creating 
the  reverse  deflection  direction  and  deflection 
force,  thereby  solving  the  above-mentioned  con- 
ventional  drawbacks. 

The  present  invention  aims  to  eliminate  the 
above-mentioned  conventional  drawbacks,  and,  a 
belt  conveying  apparatus  according  to  the  present 
invention  comprises  a  mechanism  portion  having  at 
least  two  rotatable  rollers,  and  a  convey  belt  having 
a  core  comprised  of  wefts  extending  in  a  peripheral 
direction  of  the  belt  and  warps  extending  in  a 
widthwise  direction  of  the  belt,  which  threads  are 
wound  around  the  rollers.  Wherein,  the  mechanism 
portion  supports  the  convey  belt  so  that  a  deflec- 
tion  force  directing  to  either  left  or  right  direction 
perpendicular  to  an  advance  direction  of  the  belt  is 
generated  on  the  belt,  and  the  wefts  in  the  core  of 
the  convey  belt  are  constituted  by  threads  each 
having  a  predetermined  twist  direction  and  a  con- 
stant  twist  number,  so  that  a  predetermined  deflec- 
tion  force  directing  to  either  left  or  right  direction 

perpendicular  to  the  advance  direction  of  the  belt  is 
generated  on  the  convey  belt  to  cancel  the  deflec- 
tion  direction  and  deflection  force  acting  on  the 
convey  belt  raised  by  the  defect  of  the  mechanism 

5  portion. 
With  this  arrangement,  for  example,  the  convey 

belt  having  the  core  and  wound  around  the  rollers 
rotatably  mounted  on  two  axes  can  be  rotated  and 
advance  between  the  rollers.  In  this  case,  when  the 

io  mechanism  portion  having  the  rollers  has  the  cause 
for  deflecting  the  convey  belt  in  a  direction  per- 
pendicular  to  the  advance  direction  of  the  convey 
belt  and  the  cause  of  the  deflection  is  such  that 
when  the  advance  direction  of  the  convey  belt  is 

is  reversed  the  deflection  direction  of  the  convey  belt 
is  also  reversed  (that  is,  the  deflection  is  such  that 
the  belt  is  always  deflected  rightwardly  or  leftwar- 
dly  with  respect  to  the  advance  direction  of  the 
convey  belt  (no  directionality)),  a  belt  including 

20  wefts  (used  to  constitute  the  core)  each  having 
constant  diameter,  twist  direction  and  twist  number 
is  used.  As  a  result,  the  deflection  force  caused  by 
the  mechanism  portion  and  the  deflection  force  of 
the  belt  are  cancelled  with  each  other,  with  the 

25  result  that,  even  when  the  mechanism  position  has 
the  cause  of  the  deflection,  the  convey  belt  can  be 
properly  advanced  and  rotated  without  any  deflec- 
tion  phenomenon. 

30  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figs.  1A,  1B  and  1C  are  perspective  views  of  a 
mechanism  portion  associated  with  the  present 
invention; 

35  Figs.  2A  and  2B  are  front  views  showing  a 
relation  between  a  kind  of  twist  and  a  twist 
direction  of  a  wefts  used  for  constituting  a  core 
body  of  a  convey  belt  according  to  the  present 
invention; 

40  Fig.  3  is  a  schematic  explanatory  view  showing 
a  combination  of  the  mechanism  portion  and  the 
convey  belt  according  to  the  present  invention; 
Figs.  4A,  4B  and  4C  are  side  views  of  a  mecha- 
nism  portion  used  in  tests  according  to  the 

45  present  invention; 
Fig.  5  is  a  table  showing  specification  of  wefts 
used  in  the  tests; 
Fig.  6  is  a  table  showing  test  results; 
Fig.  7  is  a  front  view  of  an  automatic  original 

50  feeding  apparatus  to  which  the  present  invention 
is  applied; 
Fig.  8  is  a  plan  view  of  the  automatic  original 
feeding  apparatus; 
Fig.  9  is  a  partial  side  view  of  the  automatic 

55  original  feeding  apparatus; 
Figs.  10A,  10B  and  10C  show  the  convey  belt, 
where  Fig.  1  0A  is  a  perspective  view,  partially  in 
section,  of  the  belt,  Fig.  1  0B  is  a  partial  cross- 
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sectional  view  of  the  belt,  and  Fig.  10C  is  a  plan 
view  showing  a  core  body; 
Fig.  11  is  a  table  showing  the  cause  of  deflec- 
tion  and  directionality  due  to  a  belt  of  the  belt 
conveying  apparatus; 
Fig.  12  is  a  schematic  view  showing  a  condition 
of  rollers  generating  the  deflection  cause  A  in 
Fig.  1  1  ;  and 
Fig.  13  is  a  schematic  view  showing  a  condition 
of  rollers  generating  the  deflection  cause  B  in 
Fig.  11. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  now  be  explained 
with  reference  the  accompanying  drawings. 

As  shown  in  Fig.  1,  a  belt  conveying  apparatus 
comprises  a  convey  belt  1  ,  and  a  mechanism  por- 
tion  5  which  has  rollers  2,  3  around  which  the 
convey  belt  1  is  wound.  An  axis  2A  of  the  left  roller 
2  and  an  axis  3A  of  the  right  roller  3  are  rotatably 
supported  by  bearings  5a,  5b,  respectively. 

Fig.  1B  shows  a  condition  of  the  mechanism 
portion  5  that  the  axes  2A,  3A  of  the  rollers  2,  3  are 
lying  on  the  same  plane,  for  example,  a  horizontal 
plane.  Fig.  1A  shows  a  condition  that  the  right  roller 
3  is  inclined  in  such  a  manner  that  a  left  end  (this 
side)  thereof  becomes  higher  than  a  right  end  (that 
side)  thereof,  and  Fig.  1C  shows  a  condition  that 
the  left  roller  2  is  inclined  in  such  a  manner  that  a 
left  end  (this  side)  thereof  becomes  higher  than  a 
right  end  (that  side)  thereof.  The  mechanism  por- 
tion  5  having  the  proper  parallelism  as  shown  in 
Fig.  1B  does  not  generate  the  deflection  of  the  belt 
neither  leftwardly  or  rightwardly  during  the  advan- 
cing  of  the  convey  belt.  However,  the  mechanism 
portion  5  as  shown  in  Fig.  1A  generates  a  deflec- 
tion  force  tending  to  deflect  the  convey  belt  1 
rightwardly  (shown  by  the  arrow  6)  with  respect  to 
an  advance  direction  8  of  the  convey  belt;  whereas, 
the  mechanism  portion  5  as  shown  in  Fig.  1C 
generates  a  deflection  force  tending  to  deflect  the 
convey  belt  1  leftwardly  (shown  by  the  arrow  7) 
with  respect  to  the  advance  direction  8  of  the 
convey  belt. 

On  the  other  hand,  the  convey  belt  1  com- 
prises  a  belt  incorporating  therein  a  core  (woven 
cloth)  as  shown  in  Fig.  10A  -  10C,  and  wefts 
(peripheral  lengthwise  threads)  10  in  the  core  of 
the  convey  belt  1  consist  of  S  twisted  threads  or  Z 
twisted  threads  as  shown  in  Figs.  2A  or  2B.  Re- 
garding  the  weft  of  the  core,  as  shown  in  Fig.  2A, 
the  convey  belt  1  having  the  core  formed  from  only 
the  S  twisted  threads  tends  to  generate  a  deflection 
force  7  for  always  deflecting  the  belt  leftwardly  with 
respect  to  the  advance  direction  8  of  the  convey 
belt;  whereas,  as  shown  in  Fig.  2B,  the  convey  belt 

1  having  the  core  formed  from  only  the  X  twisted 
threads  tends  to  generate  a  deflection  force  6  for 
always  deflecting  the  belt  rightwardly  with  respect 
to  the  advance  direction  8  of  the  convey  belt. 

5  Now,  for  example,  when  the  mechanism  por- 
tion  5  shown  in  Fig.  1C  and  the  convey  belt  1 
having  the  Z  twisted  threads  shown  in  Fig.  2B  are 
combined,  as  shown  in  Fig.  3,  since  the  deflection 
direction  due  to  the  mechanism  portion  5  is  a 

io  direction  shown  by  the  arrow  7,  and  the  deflection 
direction  due  to  the  convey  belt  1  having  the  Z 
twisted  threads  is  a  direction  shown  by  the  arrow  6, 
the  deflection  force  caused  by  the  mechanism  por- 
tion  and  the  deflection  force  caused  by  the  convey 

is  belt  are  cancelled  with  each  other,  with  the  result 
that  the  convey  belt  1  is  rotated  and  advanced 
without  any  deflection.  On  the  other  hand,  even 
when  the  mechanism  portion  5  shown  in  Fig.  1A 
and  the  convey  belt  1  having  the  S  twisted  threads 

20  shown  in  Fig.  2A  are  combined,  the  deflection 
forces  can  be  cancelled  with  each  other,  thereby 
reducing  the  deflection  of  the  convey  belt  1  . 

With  respect  to  the  deflection  of  the  convey 
belt  1,  the  deflection  force  caused  by  the  mecha- 

25  nism  portion  5  is  increased  as  the  inclination  of  the 
rollers  2,  3  as  shown  in  Figs.  1A  or  1C  is  in- 
creased.  On  the  other  hand,  regarding  the  convey 
belt  1,  the  more  the  twist  number  of  the  wefts  10 
the  greater  the  deflection  force. 

30  Next,  the  test  results  regarding  the  conveying 
apparatus  using  the  above-mentioned  convey  belt 
1  will  be  described. 

As  shown  in  Fig.  4,  in  an  advance  testing 
machine  using  a  mechanism  portion  5  wherein 

35  rollers  2,  3  each  having  a  diameter  of  30  mm  and  a 
length  of  320  mm  were  used  and  a  shaft  interval  L 
between  these  rollers  was  set  to  453  mm,  Fig.  4B 
shows  a  condition  that  the  rollers  2,  3  were  ar- 
ranged  on  a  reference  plane  (for  example,  a  hori- 

40  zontal  plane),  and  Fig.  4A  shows  a  condition  that  a 
left  end  (this  side)  of  the  axis  3A  of  the  right  roller 
3  was  lifted  from  the  reference  plane  by  3  mm  so 
that  a  twist  angle  a  between  the  left  ends  (this 
side)  of  the  rollers  2,  3  became  32',  14".  Further, 

45  Fig.  4C  shows  a  condition  that  a  left  end  (this  side) 
of  the  axis  2A  of  the  left  roller  2  was  lifted  from  the 
reference  plane  by  3  mm  so  that  a  twist  angle  a 
between  the  left  ends  (this  side)  of  the  rollers  2,  3 
became  32',  14". 

50  On  the  other  hand,  the  core  12  of  the  convey 
belt  1  had  warps  each  having  No.  30/2  count 
vinylon  sewing  thread,  and  wefts  each  having  250 
denier  polyester  sewing  thread,  and  made  of  poly- 
ester,  and  three  endless  tubular  cores  each  having 

55  a  peripheral  length  of  1  m  and  including  wefts 
having  different  twist  number  and  twist  direction  as 
shown  in  (i),  (ii)  and  (iii)  of  Fig.  5  were  used.  Liquid 
polyurethane  was  coated  on  both  front  and  back 

4 
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surfaces  of  each  core  to  obtain  convey  belts  each 
having  a  core  and  having  a  peripheral  length  of  1 
m,  a  width  of  30  cm  and  a  thickness  of  0.5  mm. 

The  three  convey  belts  1  having  the  features 
shown  in  Fig.  5  were  incorporated  into  the  three 
mechanism  portions  5  as  shown  in  Fig.  4,  respec- 
tively,  and  a  force  of  each  convey  belt  acting  on  a 
flange  (not  shown)  arranged  on  the  roller  end  and 
the  deflection  direction  of  each  belt  during  the 
advancing  of  the  belt  at  a  speed  of  55  m/h  were 
measured.  As  a  result,  the  test  results  as  shown  in 
Fig.  6  could  be  obtained. 

As  apparent  from  Fig.  6,  in  the  combination  of 
the  convey  belt  (i)  using  the  S  twisted  wefts  and 
the  mechanism  portion  (a)  having  the  higher  left 
end  (this  side)  of  the  right  roller  3,  the  deflection 
force  became  zero,  and,  in  a  combination  of  the 
convey  belt  (iii)  using  the  Z  twisted  wefts  and  the 
mechanism  portion  (c)  having  the  higher  left  end 
(this  side)  of  the  left  roller  2,  the  deflection  force 
was  little.  Thus,  it  was  found  that  the  deflection 
force  of  the  convey  belt  1  and  the  deflection  force 
of  the  mechanism  portion  5  could  be  cancelled 
with  each  other  and  a  belt  conveying  apparatus 
having  no  deflection  could  be  obtained  by  select- 
ing,  with  respect  to  a  mechanism  portion  5  generat- 
ing  the  deflection  (having  no  directionality),  wefts 
generating  the  opposite  deflection  (having  no  direc- 
tionality). 

Now,  the  present  invention  will  be  explained  in 
connection  with  an  embodiment  wherein  the 
present  invention  is  applied  to  an  automatic  original 
feeding  apparatus  with  reference  to  Figs.  7  to  9. 

In  Fig.  7,  a  copying  machine  100  has  a  body  or 
frame  20  and  a  platen  glass  21  arranged  on  the 
body.  An  automatic  original  feeding  apparatus  22  is 
pivotally  mounted  on  the  body  20  for  pivotal  move- 
ment  around  two  pivot  points  S1,  S2  (Figs.  8  and 
9)  on  the  body  20  to  open  and  close  a  convey  belt 
1  with  respect  to  the  platen  glass  21.  The  auto- 
mataic  original  feeding  apparatus  has  a  sheet  sup- 
ply  tray  23  on  which  originals  to  be  fed  are 
stacked,  and  a  sheet  supply  roller  25  for  feeding 
the  original  from  the  lowermost  one  in  the  original 
stack  to  separation  and  convey  rollers  26,  27  which 
are  rotated  reversely  with  each  other  to  separate 
the  originals  one  by  one  and  to  feed  the  separated 
original  toward  a  pair  of  regist  rollers  29,  30.  The 
regist  rollers  29,  30  are  rotated  in  response  to  a 
signal  from  the  copying  machine  100  to  feed  the 
original  to  a  predetermined  position  on  the  platen 
glass  21  via  the  convey  belt  1.  After  an  exposure 
operation  by  means  of  the  copying  machine,  the 
original  on  the  platen  glass  is  returned  to  on  the 
original  stack  on  the  sheet  supply  tray  23  by  the 
reverse  rotation  of  the  convey  belt  1  and  by  the 
action  of  a  turn  roller  31  and  a  discharge  roller  32, 
in  response  to  a  signal  from  the  copying  machine. 

The  copying  machine  100  may  have  a  conven- 
tional  construction.  In  the  illustrated  embodiment, 
the  original  on  the  platen  glass  21  is  exposed  by 
light  from  a  light  source  L.  The  copying  machine 

5  100  has  an  optical  system  comprising  reflection 
mirrors  64  -  67  and  a  focusing  lens  68,  a  photosen- 
sitive  drum  69,  a  charger  70,  a  developing  device 
71,  a  transfer  device  72,  a  cleaning  device  73,  a 
sheet  supply  device  74,  transfer  sheet  guides  75, 

io  76,  fixing  rollers  77,  78,  a  pair  of  discharger  rollers 
45,  a  discharge  tray  79,  and  the  above-mentioned 
platen  glass  21  . 

The  sheet  supply  device  74  comprises  a  cas- 
sette  80  for  containing  transfer  sheets,  a  sheet 

is  supply  roller  81  for  feeding  out  the  sheets  con- 
tained  in  the  cassette  80,  and  a  pair  of  regist  rollers 
82  for  feeding  the  transfer  sheet  fed  by  the  sheet 
supply  roller  to  the  transfer  device  72  in  registra- 
tion  with  a  toner  image  formed  on  the  photosen- 

20  sitive  drum  69.  In  the  transfer  device  72,  the  toner 
image  is  transferred  onto  the  transfer  sheet,  and 
then,  the  transfer  sheet  is  fed,  by  pairs  of  convey 
rollers  83,  to  the  fixing  rollers  77,  78,  where  the 
toner  image  is  permanently  fixed  on  the  transfer 

25  sheet.  Thereafter,  the  transfer  sheet  is  discharged 
onto  the  discharge  tray  79  via  the  discharge  rollers 
45. 

On  the  other  hand,  as  mentioned  above,  the 
original  picked  up  from  the  sheet  supply  tray  23  by 

30  the  sheet  supply  roller  25  is  conveyed  to  the  pre- 
determined  position  on  the  platen  glass  21  by  the 
convey  belt  1  and  is  stopped  there.  When  the 
original  is  stopped  at  the  predetermined  position  on 
the  platen  glass  21,  an  image  on  the  original  is 

35  focused  on  the  photosensitive  drum  69  by  the 
reflection  mirrors  64  -  67  and  the  focusing  lens  68, 
thereby  forming  a  latent  image  on  the  photosen- 
sitive  drum.  The  photosensitive  drum  69  is  rotated 
in  a  direction  shown  by  the  arrow  to  bring  the  latent 

40  image  to  the  developing  device  71,  where  the 
latent  image  is  developed  image  is  developed  as 
the  toner  image.  Then,  as  mentioned  above,  the 
toner  image  is  transferred  onto  the  transfer  sheet. 

In  the  above-mentioned  automatic  original 
45  feeding  apparatus  22,  since  the  original  feeding 

means  25  -  32  and  the  tray  23  are  arranged  offset 
from  the  center  of  the  apparatus  toward  one  side, 
the  gravity  position  G  of  the  apparatus  is  offset 
leftwardly  from  the  middle  point  between  the  pivot 

50  points  S1,  S2,  as  shown  in  Fig.  8.  Incidentally, 
counter  springs  (not  shown)  are  disposed  at  the 
pivot  points  S1,  S2  of  the  automatic  original  feed- 
ing  apparatus  22  so  that  these  springs  acts  to 
resist  the  gravity  force  thereby  to  cancel  the  whole 

55  weight  of  the  apparatus,  thus  facilitating  the  open- 
ing  and  closing  movement  of  the  apparatus  by  an 
operator.  Accordingly,  the  whole  automatic  original 
feeding  apparatus  is  subjected  to  a  lifting  force 

5 
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from  the  counter  springs.  However,  since  the  grav- 
ity  position  of  the  apparatus  is  offset  toward  the 
left,  the  whole  apparatus  tends  to  be  deformed  or 
twisted  so  that  the  left  side  thereof  is  lowered  and 
the  right  side  thereof  is  lifted. 

In  this  condition,  within  the  frame  of  the  auto- 
matic  original  feeding  apparatus  22  which  acts  as  a 
mechanism  portion  5,  two  rollers  2,  3  are  rotatably 
supported  with  a  shaft  interval  substantially  equal 
to  the  whole  length  of  the  automatic  original  feed- 
ing  apparatus,  and  the  convey  belt  1  is  wound 
around  these  rollers  2,  3.  Accordingly,  in  the  belt 
conveying  apparatus  comprising  such  belt  and 
mechanism  portion,  the  mechanism  portion  5  cor- 
responds  to  that  shown  in  Fig.  1A  where  left  end 
(this  side)  of  the  right  roller  3  tends  to  be  lifted 
upwardly  with  respect  to  the  left  roller  2,  and,  thus, 
the  S  twisted  wefts  as  shwon  in  Fig.  2A  and  having 
the  twist  number  to  generate  the  deflection  force  7 
opposite  to  the  deflection  force  generated  by  the 
mechanism  portion  are  used  as  the  core  of  the 
convey  belt  1  . 

Incidentally,  while  the  above-mentioned  auto- 
matic  original  feeding  apparatus  was  explained  as 
the  construction  having  the  gravity  position  offset  to 
the  left,  if  the  apparatus  is  symmetrical  with  re- 
spect  to  the  aforementioned  one  so  that  the  sheet 
supply  unit  is  disposed  at  the  right  side  of  offset 
the  gravity  position  to  the  right,  the  torsional  de- 
formation  of  the  mechanism  portion  will  naturally 
be  symmetrical  with  respect  to  the  aforementioned 
one,  which  will  correspond  to  Fig.  1C.  Thus,  in  this 
case,  the  core  comprising  the  Z  twist  weft  threads 
as  shown  Fig.  2B  and  having  a  predetermined  twist 
number  should  be  used  in  the  convey  belt  1. 

Incidentally,  the  present  invention  is  not  limited 
to  the  aforementioned  automatic  original  feeding 
apparatus,  but  may  be  similarly  applied  to  various, 
apparatuses,  such  as  a  belt  conveying  apparatus 
for  a  sorter. 

As  mentioned  above,  according  to  the  present 
invention,  since  the  convey  belt  has  the  core  in- 
cluding  the  wefts  having  the  selected  twist  direction 
and  the  selected  twist  number,  it  is  possible  to 
cancel  the  deflection  force  generated  by  the 
mechanism  portion  having  no  directionality  with  the 
deflection  force  generated  by  the  convey  belt,  with 
the  result  that,  even  in  an  automatic  original  feed- 
ing  apparatus  including  a  mechanism  portion  hav- 
ing  the  cause  of  the  belt  deflection,  a  belt  convey- 
ing  apparatus  having  no  deflection  can  be  realized. 

The  present  invention  provides  a  conveying 
apparatus  comprising  a  plurality  of  rotary  mem- 
bers;  a  frame  for  supporting  the  plurality  of  rotary 
members;  and  an  endless  belt  wound  around  the 
plurality  of  rotary  members  and  moved  by  rotation 
of  the  rotary  members  to  convey  a  sheet,  the  belt 
including  a  core  embedded  within  the  belt  and 

formed  by  weaving  threads  extending  in  a  circum- 
ferential  direction  of  the  belt  and  threads  extending 
in  a  widthwise  direction  of  the  belt;  and  wherein,  in 
order  to  cancel  a  deflection  force  of  the  belt  gen- 

5  erated  by  the  cause  of  distortion  of  the  frame  when 
the  rotary  members  are  rotated  to  shift  the  belt, 
each  of  the  threads  extending  in  the  circumferential 
direction  in  the  core  has  a  constant  twist  direction 
to  generate  a  deflection  force  opposite  to  the  afore- 

io  mentioned  deflection  force. 

Claims 

1.  A  conveying  apparatus,  comprising: 
is  a  plurality  of  rotary  members; 

a  frame  for  supporting  said  plurality  of 
rotary  members;  and 

an  endless  belt  wound  around  said  plural- 
ity  of  rotary  members  and  moved  by  rotation 

20  of  said  rotary  members  to  convey  a  sheet,  said 
belt  including  a  core  embedded  within  said 
belt  and  formed  by  weaving  threads  extending 
in  a  circumferential  direction  of  said  belt  and 
threads  extending  in  a  widthwise  direction  of 

25  said  belt; 
wherein  in  order  to  cancel  a  deflection 

force  of  said  belt  generated  by  the  cause  of 
distortion  of  said  frame  when  said  rotary  mem- 
bers  are  rotated  to  shift  said  belt,  each  of  said 

30  threads  extending  in  the  circumferential  direc- 
tion  in  said  core  has  a  constant  twist  direction 
to  generate  a  deflection  force  opposite  to  the 
aforementioned  deflection  force. 

35  2.  A  conveying  apparatus  according  to  claim  1, 
further  comprising  support  means  for  support- 
ing  said  frame. 

3.  A  conveying  apparatus  according  to  claim  2, 
40  wherein  the  distortion  of  said  frame  is  caused 

by  a  gravity  position  of  the  whole  weight  of 
said  frame  and  elements  supported  by  said 
frame,  and  a  supporting  condition  of  said  sup- 
port  means  supporting  said  frame. 

45 
4.  A  conveying  apparatus  according  to  claim  3, 

wherein  said  support  means  has  biasing 
means  for  biasing  said  frame  upwardly, 

50  5.  A  conveying  apparatus  according  to  claim  3, 
wherein  the  distortion  of  said  frame  is  caused 
by  a  gravity  position  of  the  whole  weight  of 
said  frame  and  elements  supported  by  said 
frame,  and  a  supporting  condition  of  said  sup- 

55  port  means  supporting  said  frame. 

6.  A  conveying  apparatus  according  to  claim  1, 
further  comprising  sheet  supply  means  for 

6 
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feeding  the  sheet  to  said  belt. 

7.  A  conveying  apparatus  according  to  claim  6, 
wherein  said  sheet  supply  means  is  supported 
by  said  frame. 

8.  A  conveying  apparatus  according  to  claim  1, 
wherein,  when  a  deflection  force  for  deflecting 
said  belt  rightwardly  with  respect  to  an  ad- 
vance  direction  of  said  belt  is  generated  by  the 
distortion  of  said  frame,  said  threads  extending 
in  the  circumferential  direction  are  S-twisted. 

9.  A  conveying  apparatus  according  to  claim  1, 
wherein,  when  a  deflection  force  for  deflecting 
said  belt  leftwardly  with  respect  to  an  advance 
direction  of  said  belt  is  generated  by  the  dis- 
tortion  of  said  frame,  said  threads  extending  in 
the  circumferential  direction  are  Z-twisted. 

10.  A  conveying  apparatus,  comprising: 
a  plurality  of  rotary  members;  and 
an  endless  belt  wound  around  said  plural- 

ity  of  rotary  members,  said  belt  including  a 
core  having  threads  extending  in  a  circum- 
ferential  direction  of  said  belt,  and  said  threads 
having  the  same  twist  direction. 

11.  A  conveying  apparatus  according  to  claim  10, 
further  comprising  a  frame  for  supporting  said 
plurality  of  rotary  members. 

12.  A  conveying  apparatus  according  to  claim  11, 
further  comprising  support  means  for  support- 
ing  said  frame. 

13.  A  conveying  apparatus  according  to  claim  11, 
wherein,  in  order  to  cancel  a  deflection  force  of 
said  belt  generated  by  the  cause  of  distortion 
of  said  frame  when  said  rotary  members  are 
rotated  to  shift  said  belt,  each  of  said  threads 
extending  in  the  circumferential  direction  in 
said  core  has  a  constant  twist  direction  to 
generate  a  deflection  force  opposite  to  the 
aforementioned  deflection  force. 

14.  A  conveying  apparatus  according  to  claim  10, 
wherein,  when  a  deflection  force  for  deflecting 
said  belt  rightwardly  with  respect  to  an  ad- 
vance  direction  of  said  belt  is  generated  by  the 
distortion  of  said  frame,  said  threads  extending 
in  the  circumferential  direction  are  S-twisted. 

15.  A  conveying  apparatus  according  to  claim  10, 
wherein,  when  a  deflection  force  for  deflecting 
said  belt  leftwardly  with  respect  to  an  advance 
direction  of  said  belt  is  generated  by  the  dis- 
tortion  of  said  frame,  said  threads  extending  in 

the  circumferential  direction  are  Z-twisted. 

16.  A  conveying  apparatus,  comprising: 
a  plurality  of  rotary  members; 

5  a  frame  for  supporting  said  plurality  of 
rotary  members; 

an  endless  belt  wound  around  said  plural- 
ity  of  rotary  members  and  moved  by  rotation 
of  said  rotary  members  to  convey  a  sheet,  said 

io  belt  including  a  core  embeded  within  said  belt 
and  formed  by  weaving  threads  extending  in  a 
circumferential  direction  of  said  belt,  and 
threads  extending  in  a  widthwise  direction  of 
said  belt;  and 

is  reading  means  for  reading  an  image 
formed  on  the  sheet  conveyed  by  said  belt; 

wherein  in  order  to  cancel  a  deflection 
force  of  said  belt  generated  by  the  cause  of 
distortion  of  said  frame  when  said  rotary  mem- 

20  bers  are  rotated  to  shift  said  belt,  each  of  said 
threads  extending  in  the  circumferential  direc- 
tion  in  said  core  has  a  constant  twist  direction 
to  generate  a  deflection  force  opposite  to  the 
aforementioned  deflection  force. 

25 
17.  A  conveying  apparatus,  comprising: 

a  plurality  of  rotary  members;  and 
an  endless  belt  wound  around  said  plural- 

ity  of  rotary  members,  said  belt  including  a 
30  core  having  threads  extending  in  a  circum- 

ferential  direction  of  said  belt,  and  said  threads 
having  the  same  twist  direction;  and 

reading  means  for  reading  an  image 
formed  on  the  sheet  conveyed  by  said  belt. 

35 
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